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ABSTRACT
Introduction. Modern trends in the construction and paint industries are aimed at creating environmentally friendly materials with 
improved protective and decorative properties. Water-based styrene-acrylic dispersions are widely used for painting facades and 
wooden structures, but their performance characteristics, particularly hydrophobicity, moisture resistance, and adhesion strength, are 
often subject to increased requirements. A promising method of nanomodification is the introduction of organosilicon compounds 
for targeted modification of surface properties and interfacial interactions in the polymer matrix. Materials and мethods. The study 
was conducted on a styrene-acrylic dispersion using three types of additives: a wetting agent based on polyether-modified poly-
siloxane, a water-repellent agent in the form of a polysiloxane emulsion, and a wax silicone emulsion. The coating properties were 
tested using standard methods. Results and discussion. It was found that the introduction of a water-repellent ensures a reduction 
in the surface energy of the coating from 45.9 to 9.6 mN/m. The surface transitions from a hydrophilic state with a contact angle of 
54° to a hydrophobic state with an angle of up to 106°. A wax emulsion also enhances hydrophobicity, increasing the contact angle 
to 92°. Nanomodified styrene-acrylic dispersions exhibit a significant increase in gloss (up to 56 GU) and enhanced resistance to 
aqueous media while maintaining high adhesion. A plasticizing effect of the additives, leading to a decrease in coating hardness, 
was revealed. Conclusion. The developed formulations, based on aqueous styrene-acrylic dispersions and organosilicon additives, 
improve their processing properties. They can be used to produce coatings with increased hydrophobicity, water resistance, and 
improved decorative properties. The ability to specifically control the hydrophobicity-mechanical strength ratio has been demon-
strated. This opens up prospects for the use of these compounds in conditions of high humidity and other atmospheric influences.

KEYWORDS: water-based paint and coating compositions, styrene-acrylic dispersion, organosilicon additives, hydrophobization, 
surface energy, adhesion, polymer coatings

SOURCES OF FUNDING FOR THE SCIENTIFIC WORK RESULTING IN THE PUBLICATION: This work was supported by the DEKART 
CJSC (Khimki, Russian Federation) own funds as part of a program to improve the quality of paint and coating compositions.

ACKNOWLEDGMENTS: The authors thank the head of DEKART CJSC for assistance in conducting research and providing labora-
tory equipment and materials.

FOR CITATION: 
Sorokina A.S., Komarova L.Yu., Kopylov N.I. Nanomodification of water-based styrene–acrylic paint and coating compositions with 
organosilicon additives. Nanotechnologies in Construction. 2026; 18(4):545–554. https://doi.org/10.15828/2075-8545-2026-18-4-
545-554. – EDN: QRGTFF.

Nanomodification of water-based styrene–acrylic paint  
and coating compositions with organosilicon additives

© Sorokina A.S., Komarova L.Yu., Kopylov N.I., 2026

CC BY 4.0

Anna S. Sorokina1, 2* , Lyudmila Yu. Komarova1 , Nikita I. Kopylov2 
1 Moscow Polytechnic University, 107023, Bolshaya Semyonovskaya, 38, Russian Federation 
2 Dekart CJSC, 141400, Khimki, Leningradskaya str., vl. 31, Russian Federation

* Corresponding author: e-mail: any.sorokina2015@yandex.ru

http://nanobuild.ru/ru_RU/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0002-0457-0900
https://orcid.org/0000-0003-3005-6411
https://orcid.org/0009-0001-8492-6796


http://nanobuild.ru	 info@nanobuild.ru

Nanotechnologies in construction
Нанотехнологии в строительстве

2026; 18 (4): 
545–554

ISSN 2075-8545 (online) 

546

THE RESULTS OF THE SPECIALISTS’ AND SCIENTISTS’ RESEARCHES

Наномодификация водных стирол-акриловых 
лакокрасочных составов кремнийорганическими 

добавками

Анна Сергеевна Сорокина1, 2* , Людмила Юрьевна Комарова1 , Никита Игоревич Копылов2 
1 Московский политехнический университет, 107023, Москва, Большая Семёновская, 38, Российская Федерация 
2 ЗАО «Декарт», 141400, Химки, Ленинградская ул., вл. 31, Российская Федерация

* Автор, ответственный за переписку: e-mail: any.sorokina2015@yandex.ru

AННОТАЦИЯ
Введение. Современные тенденции в строительной и лакокрасочной промышленности направлены на создание экологически 
безопасных материалов с улучшенными защитными и декоративными свойствами. Водные стирол-акриловые дисперсии 
широко применяются для окраски фасадов и деревянных конструкций, однако к их эксплуатационным характеристикам, 
особенно гидрофобности, влагостойкости и адгезионной прочности, часто предъявляют повышенные требования. Перспек-
тивным методом наномодификации является введение кремнийорганических соединений, способных целенаправленно 
изменять свойства поверхности и межфазные взаимодействия в полимерной матрице. Методы и материалы. Исследование 
проводилось на стирол-акриловой дисперсии с использованием трех типов добавок: смачивателя на основе полиэфирмо-
дифицированного полисилоксана, гидрофобизатора в виде полисилоксановой эмульсии и восковой силиконовой эмуль-
сии. Оценка свойств покрытий проводилась по стандартным методикам ГОСТ. Результаты и обсуждение. Установлено, 
что введение гидрофобизатора обеспечивает снижение поверхностной энергии покрытия с 45,9 до 9,6 мН/м и переход 
поверхности из гидрофильного состояния с краевым углом смачивания, равным 54°, в гидрофобное с углом до 106°. Вос-
ковая эмульсия также повышает гидрофобность, увеличивая угол смачивания до 92°. Наномодифицированные составы 
стирол-акриловых дисперсий демонстрируют существенное увеличение блеска до 56 GU и повышенную стойкость к водной 
среде при сохранении высокой адгезии. Выявлен пластифицирующий эффект добавок, приводящий к снижению твердости 
покрытия. Заключение и выводы. Разработанные составы водных стирол-акриловых дисперсий с кремнийорганическими 
добавками улучшают технологические свойства, позволяют получать покрытия с повышенной гидрофобностью, водостой-
костью и улучшенным декоративным эффектом. Показана возможность целенаправленного регулирования соотношения 
«гидрофобность – механическая прочность», что открывает перспективы для применения таких составов в условиях повы-
шенной влажности и других атмосферных воздействий.

КЛЮЧЕВЫЕ СЛОВА: водные лакокрасочные материалы, стирол-акриловая дисперсия, кремнийорганические добавки, 
гидрофобизация, поверхностная энергия, адгезия, полимерные покрытия
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INTRODUCTION

In the age of construction and industry, paint and coating 
compositions perform substantial functions, protecting 
structures from the destructive effects of the environment 
and imparting an aesthetics. Among the wide variety of 
paint and coating compositions, water-based dispersions 
based on styrene-acrylic copolymers occupy a special 
place. Styrene-acrylic compositions combine the proper-

ties of acrylic and styrene polymers, capable of forming 
smooth, moderately elastic, and durable coatings. These 
compositions are environmentally friendly due to their 
low content of volatile organic compounds and are non-
inflammable [1, 2, 16]. Furthermore, water-based paint 
and coating compositions are easy to apply using a spray, 
roller, and brush, have no pungent odor, which improves 
the comfort of the painting process, dry quickly, and re-
duce the need for prolonged ventilation of the premises. 
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•	 water repellent: an aqueous emulsion of functional 
polysiloxanes;

•	 wetting agent: polyether-modified polysiloxane;
•	 wax silicone emulsion: a wax emulsion for additional 

modification of tactile and water-repellent properties.
All sample compositions, including the basic one, 

were supplemented with a silicone defoamer at a rate of 
0.1% to suppress foaming, as well as 3,2% of process-
ing aids: thickener, coalescent, biocide, and buffering 
agent*. Experimental samples were prepared by mixing 
the components in a 1,0 L laboratory dissolver. The con-
centrations of the studied additives varied in each sample: 
water repellent – 1,5–5,0% (samples A-1, A-2, A-3), 
wetting agent – ​​0,1–0,5% (samples B-1, B-2, B-3), wax 
silicone emulsion – 1,0–3,0% (samples C-1, C-2, C-3). 
During the study of the effect of individual modifiers on 
the dispersion properties, two polymodified composi-
tions were prepared. Sample No. 2 represented a balanced 
combination of adhesive strength and hydrophobicity, and 
sample No. 3 was specially developed to achieve maxi-
mum hydrophobicity. The modified compositions of the 
styrene-acrylic dispersion are presented in Table 1.

Mono- and polymodified compositions were tested 
for viscosity using a Brookfield viscometer (GOST 25271) 
and applied to 9×12 cm glass plates using an applica-
tor with a wet film thickness of 120 µm to visually assess 
the coating for any defects. Drying was carried out in 
a specialized climate-controlled cabinet at a tempera-
ture of 23 ± 2 °C and a relative humidity of 50 ± 5%. 
The obtained coatings were evaluated in accordance with 
standard methods: gloss was determined at an angle of 60° 
(GOST 31975), hardness was determined using a pen-
dulum device (GOST 5233), and adhesion to glass was 
determined using the grid notch method (GOST 31149). 
Resistance to static water exposure was assessed according 
to GOST 9.403. The water contact angle was measured 
using the sessile drop method (GOST 7934.2), and the 
surface energy was calculated using the Owens-Wendt 
method using water and glycerin as test liquids [15].

RESULTS AND DISCUSSION 

Nanomodification of styrene-acrylic compounds was 
carried out using the presented additives. It was noted 
that the addition of a wetting agent to the styrene-acrylic 
dispersion resulted in a decrease in initial viscosity and a 
significant improvement in the composition’s spreading 
properties. This was due to a decrease in surface tension 
at the phase interface and the formation of a smoother 
film surface. Furthermore, the coating surface gloss in-
creased from 14,9 to 35,3 GU (Table 2). The adhesion of 
the studied samples was maximum and equal to 0 points.

The water-repellent agent has the most significant 
effect on the coating properties (Table 3). Increasing 
the content from 1,5% to 5,0% increases viscosity by 

The coatings that these compositions form have high wear 
resistance and resistance to chemicals, which makes them 
suitable for use in industrial and commercial facilities, as 
well as for outdoor construction work for both wooden 
structures and porous mineral materials – concrete and 
plaster [5].

Despite the obvious advantages, water-based styrene-
acrylic coatings have a number of limitations associated 
with insufficient hydrophobicity, a tendency to contami-
nation and limited resistance to long-term exposure to 
moisture [3–6, 17, 20]. These shortcomings lead to pre-
mature coating degradation, reducing their protective 
and decorative properties. This is especially critical for 
facade structures operated in conditions of high humid-
ity, temperature changes and atmospheric pollution [7, 
18]. In this regard, a pressing task is to find improved 
methods for modifying styrene-acrylic compositions to 
ensure increased hydrophobicity, adhesive strength and 
aesthetics of coatings. One of the most promising trend 
is the use of organosilicon compounds as nanomodifying 
additives: silicones, siloxanes, and silanes [8, 9, 19, 21].

Due to their unique hybrid structure, which combines 
organic and inorganic moieties, organosilicon compounds 
can be used to specifically modify the surface properties of 
coatings. Several literature sources [10, 11, 22] have shown 
that the introduction of silicone additives can reduce the 
surface energy of a coating, impart water-repellent prop-
erties, improve adhesion, and regulate the rheological 
behavior of paint and coating compositions. Complex 
formulations combining several types of additives prove 
to be the most effective, achieving a synergistic effect [12].

Despite a significant number of studies devoted to 
the modification of paint and varnish compositions with 
organosilicon compounds [13–15], there is still no sys-
tematized information on the combined effect of various 
types of additives on the performance properties of aque-
ous styrene-acrylic dispersions. The need to determine 
the optimal balance between hydrophobic characteristics, 
mechanical stability, and the aesthetic qualities of finish-
ing coatings is particularly pressing.

The aim of this work was to study the influence of 
organosilicon additives on the hydrophobic, physical, 
mechanical and decorative properties of coatings based 
on aqueous styrene-acrylic dispersion and to develop 
formulations with improved performance characteristics.

MATERIALS AND METHODS

The object of the study was a basic water-dispersible 
composition No. 1 based on a styrene-acrylic copolymer 
with a solids content of 50 ± 1%, a Brookfield viscosity 
of 3860 cP, and a minimum film formation temperature 
of 20 °C.

The following additives were added to the styrene-
acrylic composition:

http://nanobuild.ru/ru_RU/


http://nanobuild.ru	 info@nanobuild.ru

Nanotechnologies in construction
Нанотехнологии в строительстве

2026; 18 (4): 
545–554

ISSN 2075-8545 (online) 

THE RESULTS OF THE SPECIALISTS’ AND SCIENTISTS’ RESEARCHES

548

Table 1. Compositions of mono- and polymodified dispersions (wt.%)

Component
Sample

No. 1 B-1 B-2 B-3 A-1 A-2 A-3 C-1 C-2 C-3 No. 2 No. 3

Distilled water 71.7 71.6 71.4 71.2 70.2 68.7 66.7 70.7 69.7 68.7 67.4 64.2

Defoamer 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Water-repellent – – – – 1.5 3.0 5.0 – – – 3.0 5.0

Wetting agent – 0.1 0.3 0.5 – – – – – – 0.3 0.5

Wax silicone emulsion – – – – – – – 1.0 2.0 3.0 1.0 2.0

Styrene-acrylic dispersion 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Technological additives* 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2

Total amount 100 100 100 100 100 100 100 100 100 100 100 100

Table 2. Properties of styrene-acrylic dispersions nanomodified by the wetting agent

Parameter
Sample

No. 1 B-1 (0.1%) B-2 (0.3%) B-3 (0.5%)

Brookfield viscosity, cP 3860 2700 3180 3040

Gloss at 60°, GU 14.9 19.0 21.8 35.3

Adhesion to glass, points 0 0 0 0

Fig. 1. Scheme of migration and orientation of hydrophobic siloxane fragments at the “coating-air” interface

http://nanobuild.ru/ru_RU/
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up to 1.9 times. This is apparently due to the interac-
tion of siloxane chains with the polymer matrix and 
the formation of a surface monomolecular layer. This 
phenomenon is caused by the migration and orienta-
tion of hydrophobic siloxane fragments at the “coating-
air” interface, which leads to formation an energetically 
unfavorable barrier to water wetting. The key result is 
a significant reduction in the coating surface energy 

from 45.9 to 9.6 mN/m and an increase in the contact 
angle from 54° to 106°.

At the same time, a plasticizing effect was observed. 
This was reflected in a consistent decrease in coating 
hardness (as measured by a pendulum tester) from 0.28 
to 0.12 relative units and an increase in gloss to 39,0 GU.

The wax-based silicone additive increased viscosity by 
1.4 times. As a water-repellent agent, it also contributed 

Fig. 2. Sessile drop method images of distilled water on the surface of samples modified by the water-repellent:  
a – №1; b – A-1 (1.5%); c – A-2 (3.0%); d – A-3 (5.0%)

Table 3. Properties of styrene-acrylic dispersions nanomodified by the water-repellent

Parameter
Sample

No. 1 A-1 (1.5%) A-2 (3.0%) A-3 (5.0%)

Brookfield viscosity, cP 3860 4100 5840 7780

Gloss at 60°, GU 14.9 15.1 18.9 39.0

Adhesion to glass, points 0 0 0 1

Contact angle, ° 54 79 86 106

Surface energy, mN/m 45.9 25.8 20.2 9.6

Coating hardness, rel. units 0.28 0.21 0.15 0.12

Resistance to static water turbidity, bulgy turbidity slight turbidity no changes

а b

dc
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Fig. 3. The influence of water repellent concentration on the coating surface energy

Fig. 4. Sessile drop method images of distilled water on the surface of samples modified by the wax additive: 
a – No. 1; b –C-1 (1.0%); c – C-2 (2.0%); d – C-3 (3.0%)

а b

dc
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Table 4. Properties of styrene-acrylic dispersions nanomodified by the wax silicone emulsion

Parameter
Sample

No. 1 C-1 (1.0%) C-2 (2.0%) C-3 (3.0%)

Brookfield viscosity, cP 3860 3620 4440 5420

Gloss at 60°, GU 14.9 14.6 25.2 39.3

Adhesion to glass, points 0 0 0 0

Contact angle, ° 54 64 75 92

Surface energy, mN/m 45.9 31.2 24.5 16.8

Fig. 5. Sessile drop method images of distilled water on the surface of samples of polymodified compositions: 
a – Sample No. 2; b –Sample No. 3

to the coating’s hydrophobicity. The contact angle in-
creased significantly from 54° to 92° at a 3.0% content (see 
Table 4). The addition of wax increased gloss to 39.3 GU. 
In polymodified compositions, this additive was used to 
enhance the water-repellent effect and improve the tactile 
properties of the coating.

Polymodified compositions were developed based on 
the data presented in the study. Sample No. 2 is balanced 
in adhesion and hydrophobicity. Sample No. 3 has maxi-
mum hydrophobicity. Their properties were compared 
with unmodified composition No. 1 (Table 5).

Based on the data obtained, it can be concluded that 
nanomodified aqueous styrene-acrylic compositions form 
coatings that are superior in properties to the base com-
position:

1. Hydrophobicity and water resistance. Surface en-
ergy decreases from 45.9 mN/m to 21.2 mN/m (sample 
No. 2) and 16.3 mN/m (sample No. 3). Unlike the base 
coating, which bulges and becomes turbidity after static 

exposure to water due to partial diffusion into the coat-
ing, the modified coatings do not exhibit such changes, 
confirming the enhanced protective properties due to the 
hydrophobic barrier.

2. Physical and mechanical properties. Coating hard-
ness decreases from 0.28 relative units to 0.16 (sample 
No. 2) and 0.10 (sample No. 3), which is due to plas-
ticization of the polymer matrix by the water-repellent 
agent and wax emulsion adsorbed on the polymer matrix 
surface. However, adhesion to glass remains virtually un-
changed, ranging from 0 to 1 point.

3. Decorative properties. The gloss of the coatings 
increases by 3–4 times (up to 52–56 GU), which is as-
sociated with improved spreading of the composition and 
the formation of a smoother polymer surface.

Based on the research results, recommendations were 
given for modifying water-based paint and varnish com-
positions, on the selection of additives and their content, 
depending on the required characteristics of “hydropho-

а b
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Table 5. Comparison of the properties of unmodified and polymodified styrene-acrylic dispersions based 
compositions

Parameter
Sample

No. 1 No. 2 No. 3

Brookfield viscosity, cP 3860 4280 4740

Gloss at 60°, GU 14.9 52.0 56.0

Adhesion to glass, points 0 0 1

Contact angle, ° 54 82 92

Surface energy, mN/m 45.9 21.2 16.3

Coating hardness, rel. units 0.28 0.16 0.10

Resistance to static water turbidity, bulgy no changes no changes

bicity – adhesive strength – hardness”. It was determined 
that composition No. 3 is preferable for exterior coatings, 
while composition No. 2 is preferred for interior use. 

The study results are consistent with data presented 
in [11, 12], which also noted the positive effect of silicone 
additives on the hydrophobicity of coatings. However, 
the distinctive feature of this study lies in its integrated 
approach to nanomodification, which ensures a syner-
gistic effect from the balanced introduction of several 
additives.

CONCLUSION

The conducted studies have shown that the use of 
organosilicon additives for targeted regulation of water-
based styrene-acrylic paint and coating compositions 
properties is highly effective. The developed polymodified 
compositions are of practical interest for the production 
of polymer coatings. It will provide improved technical 
and decorative properties and will also extend their service 
life in adverse weather conditions.

REFERENCES

1. Ivanov A.I. Modern paint and coating materials: properties and applications. Moscow: Khimiya; 2018. 
2. Petrov V.G., Sidorova E.A. Silicone compounds in the paint and coatings industry. Saint Petersburg: Professiya; 2019. 
3. Alekseeva T.V. Styrene-acrylic dispersions: properties and applications. Moscow: Khimiya; 2017. 
4. Mikhailov S.A. Modern trends in water-based paint production. Saint Petersburg: Lan’; 2019. 
5. Novikov D.S. Durability Issues of paint and coating films. Moscow: Stroyizdat; 2018. 
6. Kozlov P.A. Impact of external factors on the properties of paint and coating materials. Kazan: Kazan State Uni-

versity of Architecture and Engineering; 2020. 
7. Vasilyev A.V. Silicone polymers: synthesis and applications. Moscow: Nauka; 2019. 
8. Fedorova E.S. Surfactants in paint and coating materials. Moscow: Khimiya; 2018. 
9. Smirnova L.P., Volkov I.K. Modification of paint and coating materials with silicones. Moscow: Nauka; 2020. 
10. Tolmachev, I.A., Petrenko, N.A. Water-based paints: a concise guide for engineers and technologists. Moscow: 

Paint-Media; 2010. 
11. Babkin O.E., Myskina E.D. Properties of films based on styrene-acrylic dispersions modified by various meth-

ods. Industrial Coatings. 2019; 3-4: 58–65.
12. Babkin O.E., Myskina E.D. Films based on butadiene-styrene and styrene-acrylic latexes modified with meth-

ylphenylpolysiloxane resin. Paints and their application. 2013;9:33–35.
13. Globa A.I., Bogdan E.O., Balash A.Yu. Synthesis and properties of functionalized styrene-acrylic dispersions 

stabilized by binary surfactant mixtures. Polymer materials and technologies. 2023;(9)3:63–71. https://doi.org/10.32864/
polymmattech-2023-9-3-63-71 EDN: KPRYAK.

http://nanobuild.ru/ru_RU/
https://doi.org/10.32864/polymmattech-2023-9-3-63-71
https://doi.org/10.32864/polymmattech-2023-9-3-63-71


http://nanobuild.ru	 info@nanobuild.ru

Nanotechnologies in construction
Нанотехнологии в строительстве

2026; 18 (4): 
545–554

ISSN 2075-8545 (online) 

THE RESULTS OF THE SPECIALISTS’ AND SCIENTISTS’ RESEARCHES

553

ADDITIONAL INFORMATION

The authors state that generative artificial intelligence technologies and technologies based on artificial intelligence were not 
used in the preparation of the article.

INFORMATION ABOUT THE AUTHORS

Anna S. Sorokina – Master’s students, Department of Innovative Materials for the Print Media Industry, Moscow Polytechnic 
University, 107023, Bolshaya Semyonovskaya st., 38, Russian Federation; Lead Research-Technologist, Laboratory of Research  
and development, Dekart CJSC, 141400, Khimki, Leningradskaya st., vl. 31, Russian Federation, any.sorokina2015@yandex.ru, 
https://orcid.org/0009-0002-0457-0900

Lyudmila Yu. Komarova – Cand. Sci. (Eng.), Associate Professor, Department of Innovative Materials for the Print Media Industry, 
Moscow Polytechnic University, 107023, Bolshaya Semyonovskaya, 38, Russian Federation, luknew@yandex.ru,  
http://orcid.org/0000-0003-3005-6411

Nikita I. Kopylov – Deputy General Director, Dekart CJSC, 141400, Khimki, Leningradskaya, vl. 31, Russian Federation, 
n.kopylov@dekart.ru, https://orcid.org/0009-0001-8492-6796 

14. Globa A.I., Egorova A.L., Prokopchuk N.R. Influence of the composition of water-based acrylic dispersions 
on their technological and operational properties. Polymer materials and technologies. 2025;11(4):17–25. http://doi.
org/10.32864/polymmattech-2025-11-4-17-25

15. Kovaleva A.A., Kulevets P.S., Levdansky A.E. Study of the influence of aqueous surfactant solutions concentra-
tion on the contact angle of plastics. Polymer Materials and Technologies. 2023; 9(3): 82–89. 

16. Neelambaram A., Shankar K., Sykam D.B., Kumar A., Chakrabarty R., Narayan R. Siloxane-based high solid 
acrylic latex by mini-emulsion polymerization for coatings with improved water resistance. Progress in organic coat-
ings. 2022;171:107011. https://doi.org/10.1016/j.porgcoat.2022.107011

17. Ji S., Gui H., Guan G., Zhou M., Guo Q., Tan M.Y. Molecular design and copolymerization to enhance the 
anti-corrosion performance of waterborne acrylic coatings. Progress in organic coatings. 2021;153:106140. https://doi.
org/10.1016/j.porgcoat.2021.106140

18. Qiao Y., et al. Preparation, characterization and flame retardancy of phosphorus-containing polystyrene-acrylate 
emulsion. Designed monomers and polymers. 2019;22:114. https://doi.org/10.1080/15685551.2019.1616366

19. Němcová D., Kobetičová K., Tichá P., Burianová I., Koňáková D., Kejzlar P., Böhm M. Balancing hydropho-
bicity and water-vapor transmission in sol–silicate coatings modified with colloidal SiO2 and silane additives. Surfaces. 
2025;8(4):88. https://doi.org/10.3390/surfaces8040088

20. Zhao J., Zhou T., Zhang J., Chen H., Yuan C., Zhang W., Zhang A.E.C. Preparation and properties of super 
hydrophobic films from siloxane-modified two-component waterborne polyurethane and hydrophobic nano SiO2. 
Chemical engineering journal. 2021;406:127107. https://doi.org/10.1016/j.cej.2020.127107

21. Yi T., Ma G., Hou C., Li S., Zhang R., Wu J., Hao X. Preparation and properties of poly(siloxane-ether-
urethane)-acrylic hybrid emulsions. Journal of applied polymer science. 2017;134:44488. https://doi.org/10.1002/
app.44488

22. Xu G., Deng C., Xing L., Hu J. Preparation and properties of siloxane-modified styrene-acrylate latex particles 
with core-shell structure. International journal of polymeric materials. 2013;62(9):488-492. https://doi.org/10.1080/0
0914037.2012.734350

http://nanobuild.ru/ru_RU/
mailto:any.sorokina2015@yandex.ru 
https://orcid.org/0009-0002-0457-0900
mailto:luknew@yandex.ru
http://orcid.org/0000-0003-3005-6411
http://doi.org/10.32864/polymmattech-2025-11-4-17-25
http://doi.org/10.32864/polymmattech-2025-11-4-17-25
https://doi.org/10.1016/j.porgcoat.2022.107011
https://doi.org/10.1016/j.porgcoat.2021.106140
https://doi.org/10.1016/j.porgcoat.2021.106140
https://doi.org/10.1080/15685551.2019.1616366
https://doi.org/10.3390/surfaces8040088
https://doi.org/10.1016/j.cej.2020.127107
https://doi.org/10.1002/app.44488
https://doi.org/10.1002/app.44488
https://doi.org/10.1080/00914037.2012.734350
https://doi.org/10.1080/00914037.2012.734350


http://nanobuild.ru	 info@nanobuild.ru

Nanotechnologies in construction
Нанотехнологии в строительстве

2026; 18 (4): 
545–554

ISSN 2075-8545 (online) 

THE RESULTS OF THE SPECIALISTS’ AND SCIENTISTS’ RESEARCHES

554

CONTRIBUTION OF THE AUTHORS

Anna S. Sorokina – research, results interpretation, and prepare the research paper.

Lyudmila Yu. Komarova – experimental design, methodology, and formulation of conclusions.

Nikita I. Kopylov – maintenance of the experimental facilities, consultations on formulation, and data visualization.

The authors declare no conflict of interest.

The article was submitted 04.05.2026; approved after reviewing 11.08.2026; accepted for publication 17.08.2026.

http://nanobuild.ru/ru_RU/



